1. Data
Data organization
For each operating condition, about 3000 instantaneous velocity distributions are provided together with the corresponding angular position in the rotor frame.
Each velocity distribution is related to a rectangular domain containing 41 Â 55 points in the meridional plane; the axial coordinate x ranges from 3.3 mm to 73.6 mm, and the radial coordinate r ranges from 199.7 mm to 293.9 mm.
At each point the axial and the radial velocity components (v x and v r , respectively) are provided together with the related spatial coordinates x and r, see Fig. 1 .
Data are organized in 3 directories (yDP2400, yDP3000, yFD3000) related to three operating conditions (rotational speed U and pressure rise coefficient j ¼ Each directory contains about 3000 files sampled at about 6 Sample/s. Each file (i.e. each image or "frame"):
Is related to a different acquisition time instant. The acquired frames are statistically independent since the flow has been undersampled; hence, the time of acquisition is useless and not reported. Value of the data The database allows deepening the physics of the leakage flow in low-speed axial-flow fans, and may help developing quieter fans.
As the instantaneous flow fields are statistically independent, the data allow testing and developing techniques for the analysis of statistically independent flow fields (e.g. proper orthogonal decomposition, conditional sampling and average, ensemble average). The data allow developing and testing turbulence models for turbulent flows containing periodic and non-periodic coherent structures.
The rotor angular position has been simultaneously acquired and each frame has been related to a 4-deg angular window (i.e. "bin") within one rotor revolution, resulting in 90 bins for the whole rotor, i.e. 10 windows per blade passage. Up to 33 frames per bin have been acquired. The window to which a frame is related is reported in the file name (see example below). Contains the instantaneous meridional components of the velocity vector (axial v x , and radial v r ) on a rectangular domain composed of 41 Â 55 grid points (spacing Dx ¼ Dr ¼ 1.74 mm).
Each row is related to a grid point; in the columns from 1 through 4, x, r, v x , and v r are reported. In the 5th column an index ("check") is reported whose value may be either 0 (the grid point contain reliable data) or 1 (the reported data are unreliable due to wall reflections and/or missing seeding).
Example of data file (content of file DP3000_2910_90_24.csv)
The mesh and flow field are plotted in Fig. 1 (points where check ¼ 1 blanked). DP3000 / operating condition. 2910 / 2910 th frame (out of 2911).
90_24 / 24th frame (out of 25) within the 90 th bin (less than 33 frames have been acquired in this bin).
As an example, the 1st and the 27th rows of the file are reported in the following: 1 st row: 3.2659, 199.66, e 4.5228, e 0.4048, 1. 
Experimental design, materials, and methods
Measurements have been taken on a 9-blades rotor provided with a 460-mm-diameter rotating shroud. The rotor has been mounted on a test-plenum which allows varying the operating point acting on the width of two back slots, see The rotor angular position related to each pair of images (the two cameras have acquired about 3000 pairs, then joined in a single image) has been simultaneously acquired. The velocity field has been computed on a 1.74 mm-step square grid by means of the Dantec Dynamic studio software, which is provided together with the PIV system. Then, the spatial cross-correlation function has been computed over interrogation areas constituted by 64 Â 64-pixels with 50% overlapping. This results in a ±4% instantaneous accuracy.
Deeper information on test configuration, experimental procedure, and involved physical phenomena are reported in Canepa et al. [1e4] . 
